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(54) LIQUID CRYSTAL DISPLAY DEVICE AND EQUIPMENT USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent adverse influence on the 
connecting part of an IC for driving liquid crystal caused by heat so 
as to stably manufacture a liquid crystal display device with high 
reliability by unnecessitating thermocompression processing in the 
case of connection between terminals in a COG(chip on glass) type 
liquid crystal display device. 

SOLUTION: This device has a pair of substrates 13 and 14 
interposing the liquid crystal and opposing each other, the IC 7 for 
driving the liquid crystal directly joined to at least one substrate 13, 
and the plural terminals 21 for inputting a semiconductor formed on 
the substrate 13 in order to guide a signal to the IC 7. The terminal 
21 of a liquid crystal panel 8 is connected to the output terminal 6 
for driving the semiconductor of a portable telephone through an 
elastic body connector 12. The connector 12 has plural conductive 
parts arrayed while interposing a non-conductive part, electrically 
connects between the opposing terminals by the conductive part, 
and electrically insulates between adjoining terminals by the non-conductive part. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device directly joined on the substrate of the pair which counters mutually on 
both sides of liquid crystal, and one [at least ] substrate, In the liquid 'crystal' dispTay which has two or 
more terminals for a semi-conductor input formed on the substrate in order to lead a signal to a 
semiconductor device and by which those terminals for a semi-conductor input are connected to the 
output terminal for a semi-conductor drive of a liquid crystal display use device The liquid crystal display 
characterized by connecting the above-mentioned terminal for a semi-conductor input, and the above- 
mentioned output terminal for a semi-conductor drive by the elastic body connector which has two or 
more current carrying parts put in order on both sides of the non-current carrying part. 
[Claim 2] It is the liquid crystal display which two or more terminals for a semi-conductor input are divided 
into two or more groups, are arranged in a liquid crystal display according to claim 1 at the both sides of a 
semiconductor device, and is characterized by preparing an elastic body connector corresponding to each 
group. 

[Claim 3] The liquid crystal display characterized by establishing a connector guide means to prevent 
deformation of an elastic body connector, in a liquid crystal display according to claim 1 or 2. 
[Claim 4] It is the liquid crystal display characterized by being the hole where a connector guide means 
contains an elastic body connector in a liquid crystal display according to claim 3. 

[Claim 5] The liquid crystal display characterized by preparing the height which projects in a liquid crystal 
display according to claim 4 toward the elastic body connector contained in the above-mentioned hole in 
the hole. 

[Claim 6] It is the liquid crystal display which has the light source which emits light, and the transparent 
material which leads the light from the light source to a substrate in the liquid crystal display of any one 
publication in claim 3 to claim 5, and is characterized by forming the above-mentioned connector guide 
means in the transparent material and one. 

[Claim 7] In the liquid crystal display use device which has two or more output terminals for a semi- 
conductor drive, and the liquid crystal display connected to those output terminals for a semi-conductor 
drive the above-mentioned liquid crystal display The semiconductor device directly joined on the substrate 
of the pair which counters mutually on both sides of liquid crystal, and one [ at least ] substrate, By the 
elastic body connector which has two or more terminals for a semi-conductor input formed on the 
substrate in order to lead a signal to a semiconductor device, and has two or more current carrying parts 
put in order on both sides of the non-current carrying part The liquid crystal display use device 
characterized by connecting the above-mentioned terminal for a semi-conductor input, and the above- 
mentioned output terminal for a semi-conductor drive. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to various kinds of devices which use the liquid crystal 
display which displays visible information, and its liquid crystal display by controlling the orientation of liquid 
crystal. 
[0002] 

[Description of the Prior Art] In recent years, in various kinds of devices, such as a navigation system, 
television, a palmtop computer, an electronic notebook, and a portable telephone, in order to display visible 
information, the liquid crystal display is used widely. Moreover, the mounting method which joins a 
semiconductor device to one side of the substrate of the pair which counters on both sides of liquid 
crystal as a mounting method when facing manufacturing a liquid crystal display and mounting a 
semiconductor device, for example, IC for a liquid crystal drive, in a liquid crystal panel directly, and the so- 
called COG (Chip On Glass) method are learned. By using this COG method, highly minute-ization of a 
thin-shape-izing [ of a liquid crystal display ], lightweight-izing, and connection pitch etc. is expected. 
[0003] In the conventional COG mold liquid crystal display, two or more terminals for IC input are formed 
on a substrate, and the bump electrode for an input of IC for a liquid crystal drive is directly joined to the 
above-mentioned terminal for IC input using cement, such as ACF (Anisotropic Conductive Film : 
anisotropy electric conduction film). And further, FPC (Flexible Printed Circuit) constitutes the output 
terminal of a liquid crystal display use device called a portable telephone etc., and the FPC is joined to the 
terminal for IC input. This junction is also performed using ACF in many cases. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional COG mold liquid crystal 
display, since FPC was connected to the terminal for IC input using ACF, the process which used 
thermocompression bonding equipment for the connection was needed. Consequently, a load joins a liquid 
crystal panel, IC for a liquid crystal drive, etc. for the residual stress which originates in 
thermocompression bonding and is produced, or there is a possibility that it may soften for the heat which 
ACF . which has joined IC for a liquid crystal drive and the substrate generates in the thermocompression 
bonding process for FPC, and fault may occur in connection between IC for a liquid crystal drive and a 
substrate. Although the fault which generates the temperature for thermocompression bonding in the 
connection of such an IC for a liquid crystal drive by making it lower than the softening temperature of 
ACF for connecting IC for a liquid crystal drive and a liquid crystal panel is also avoidable, when it carries 
out like this, there is a possibility that bond strength may become inadequate. 

[0005] By being made in view of the above-mentioned trouble in the conventional COG mold liquid crystal 
display, and making a thermocompression bonding process unnecessary, this invention prevents destruction 
of IC for a liquid crystal drive, and generating of the exfoliation, and aims at being stabilized and enabling it 
to produce a reliable liquid crystal display. Moreover, it aims at enabling it to assemble a liquid crystal 
display or a liquid crystal display use device only by the very easy activity. 
[0006] 

[Means for Solving the Problem] The liquid crystal display concerning this invention has the semiconductor 
device directly joined on the substrate of the pair which counters mutually on both sides of liquid crystal, 



~ and one [ at least ] substrate, and two or more terminals for a semi-conductor input formed on the 
substrate in order to lead a signal to a semiconductor device, and those terminals for a semi-conductor 
input are connected to the output terminal for a semi-conductor drive of a liquid crystal display use device. 
And in this liquid crystal display, the terminal for a semi-conductor input and the output terminal for a 
semi-conductor drive of a liquid crystal display use device are connected by the elastic body connector 
which has two or more current carrying parts put in order on both sides of the non-current carrying part. 
The requirements for a configuration of "joining a semiconductor device directly on one [ at least ] 

* substrate" show that this invention is applied to the so-called COG mold liquid crystal display. 

[0007] Moreover, the liquid crystal display use device concerning this invention has two or more output 
terminals for a semi-conductor drive, and the liquid crystal display connected to those output terminals for 
a semi-conductor drive. And the liquid crystal display has the semiconductor device directly joined on the 
substrate of the pair which counters mutually on both sides of liquid crystal, and one [ at least ] substrate, 
and two or more terminals for a semi-conductor input formed on the substrate in order to lead a signal to 
a semiconductor device. And with this liquid crystal display, the above-mentioned terminal for a semi- 
conductor input and the above-mentioned output terminal for a semi-conductor drive are further 
connected by the elastic body connector which has two or more current carrying parts put in order on 
both sides of the non-current carrying part. 

[0008] Since they are mutually connected by arranging an elastic body connector between the terminal for 
a semi-conductor input, and the output terminal for a semi-conductor drive of a liquid crystal display use 
device according to the liquid crystal display and liquid crystal display use device which have the above- 
mentioned configuration, a thermocompression bonding process is unnecessary, therefore it can prevent 
that the fault which originates in heat at the connection of IC for a liquid crystal drive occurs. 
Consequently, it is stabilized and a reliable liquid crystal display can be produced. Moreover, without 
carrying out a thermocompression bonding process, since what is necessary is just to put an elastic body 
connector on a position, a liquid crystal display or a liquid crystal display use device can only be assembled 
only by the very easy activity. 

[0009] In the above-mentioned configuration, a navigation system, television, a palmtop computer, an 
electronic notebook, a portable telephone, etc. can be considered as a liquid crystal display use device, for 
example. Moreover, generally the substrate of the pair which sandwiches liquid crystal is formed with 
transparent glass. However, as long as there is no manufacture top un-arranging, you may form with the 
ingredient of transparent synthetic resin and transparent others. Moreover, thinking as a semiconductor 
device can consider IC for a drive for controlling the scan electrode and data electrode of a passive matrix, 
IC for a drive for controlling the scanning line and the data line of a active matrix, etc. The junction 
approach of a semiconductor device for a substrate is joinable using ACF, for example, although not 
restricted to a special approach. 

[0010] Various things can be considered as a pattern of the terminal for a semi-conductor input formed on 
a substrate. For example, as a sign 21 shows to drawing 2 , it can collect into one place of the edge of a 
substrate, and can also arrange, or as Signs 21a and 21b show to drawing 5 , on both sides of a 
semiconductor device 7, a group division can be carried out and it can also arrange. Like drawing 5 , when 
carrying out the group division of the terminal for a semi-conductor input and arranging it, an elastic body 
connector is prepared corresponding to each of each terminal group, as Signs 32a and 32b show. 
[001 1] The output terminal for a semi-conductor drive by the side of a liquid crystal display use device 
may be formed in FPC (Flexible Printed Circuit) prolonged from a liquid crystal display use device side 
when formed as a circuit pattern on PCB by the side of a liquid crystal display use device (Printed Circuit 
Board) as a circuit pattern. 

[0012] An elastic body connector is formed with the spring material equipped with electric insulation. The 
spring material said here is matter which will deform elastically and will produce reaction force if the force 
joins it, for example, it can form by the rubber of silicone rubber and others. In this elastic body connector, 
two or more current carrying parts in the form penetrated on the front reverse side set predetermined 
spacing, for example, spacing of 30micro - about 50 micrometers, i.e., a pitch, mutually, it is arranged 



continuously, and the non-current carrying part is inserted between two adjacent current carrying parts. If 
an elastic body connector is arranged between the terminal for a semi-conductor input by the side of a 
liquid crystal panel substrate, and the output terminal for a semi-conductor drive by the side of a liquid 
crystal display use device, some current carrying parts will connect electrically between each 
corresponding terminal, and a non-current carrying part will insulate electrically between another side and 
an adjacent terminal. 

[001 3] Since an elastic body connector is formed with a spring material, it tends to produce deformation of 
bending, a buckling, etc. When this deforms, trouble may appear in the electric connection between 
terminals. Therefore, in order to prevent the deformation to an elastic body connector, it is desirable to 
establish a connector guide means. Although this connector guide means can be made into various 
structures, the hole of the magnitude which can contain an elastic body connector can constitute, for 
example. 

[0014] A liquid crystal display has a back light unit by the case. As for this back light unit, it is common to 
be constituted including the light source which emits light, and the transparent material which leads the 
light from that light source to a substrate. When using such a back light unit, it is desirable to form a 
connector guide means into a transparent material at one. 

[0015] When a hole constitutes a connector guide means, the elastic body connector once inserted in the 
hole has a possibility of escaping from and coming out from the hole for vibration and some other reasons. 
In order to prevent this, it is desirable to arrange in the proper place of a hole the height which projects 
toward the interior. It is prevented that an elastic body connector jumps out to the exterior by existence of 
this height. 
[0016] 

[Embodiment of the Invention] 

(The 1st operation gestalt) Drawing 8 shows an example of a portable telephone which is 1 operation 
gestalt of the liquid crystal display use device concerning this invention. This portable telephone has the, up 
case 1 and the lower case 2. In the up case 1, PCB (Printed CircuitBoard) for controlling keyboard 10 
grade etc. is contained. Moreover, the body substrate 4 which carried the control circuit substrate 3 in 
which LSI for control etc. was carried, and its circuit board 3 in the lower case 2 is contained. It is 
equipped with the liquid crystal display 5 concerning this invention on the body substrate 4. Two or more 
output terminals 6 for a semi-conductor drive are formed in the front face of the body substrate 4 as a 
circuit pattern. The liquid crystal display 5 has IC7 for a liquid crystal drive, i.e., a semiconductor device, in 
the interior, and IC7 for a liquid crystal drive is electrically connected to the output terminal 6 for a semi- 
conductor drive in the condition of having equipped with the liquid crystal display 5 on the body substrate 4. 
The need device of liquid crystal display 5 and others is arranged into the lower case 2, and a portable 
telephone is completed by putting the up case 1 from the upper part after that In addition, the sign 20 
shows the loudspeaker. 

[0017] A liquid crystal display 5 has a liquid crystal panel 8, the back light unit 9, a shielding case 11, and 
the elastic body connector 12, as shown in drawing 2 . A liquid crystal panel 8 has the 2nd substrate 14 
formed with the 1st substrate 13 formed with transparent glass, and the same transparent glass, as shown 
in drawing 1 . A transparent electrode 18 is formed in the inside front face of the 1st substrate 13, and, on 
the other hand, a transparent electrode 19 is formed in the inside front face of the 2nd substrate 14. Each 
of these electrodes is formed with the transparence electrical conducting material of ITO (Indium Thin 
Oxide) and others. 

[0018] Polarizing plate 16a and polarizing plate 16b are stuck on each outside front face of the 1st 
substrate 13 and the 2nd substrate 14. The 1st substrate 13 and the 2nd substrate 14 are pasted up on a 
fluid-tight condition with a predetermined gap and the so-called eel gap by the annular sealing compound 
17. And liquid crystal is enclosed in this eel gap. The terminal 21 for a semi-conductor input is formed in 
the right end section on the front face of the inside of partial 13a jutted out over the outside (right-hand 
side of drawing 1 ) of the 2nd substrate 14 among the 1st substrate 13. By ACF (Anisotropic conductive 
film), it pastes up directly on the 1st substrate 13, and thereby, the bump electrode for an output of IC7 



connects with a transparent electrode 18, and another side and the bump electrode for an input of IC7 
connect IC7 for a, liquid crystal drive as a semiconductor device to the terminal 21 for a semi-conductor 
input. 

[0019] In drawing 1 , the back light unit 9 has the plurality 23 which fixed at a transparent material 22 and 
its left end, for example, four LED, (Light Emitting Diode: light emitting diode). As shown also in drawing 2 , 
the guide hole 24 of a rectangular parallelepiped configuration which acts as a connector guide means is 
formed in the right end section of a transparent material 22. This guide hole 24 is formed in the magnitude 
which can contain the elastic body connector 12 without a clearance as shown in drawing 1 . 
[0020] The elastic body connector 12 has the elastic base 25 formed in the shape of [ cross-section 
hemicycle-like ] a column, and the current carrying part 26 of a large number mutually prepared in the 
semicircle-like periphery front face of the elastic base 25 in parallel with the spring material equipped with 
electric insulation, for example, silicone rubber, as shown in drawing 3 . It is a non-current carrying part 
with the spring material between two current carrying parts 26 which adjoin each other mutually, and the 
width of face of the non-current carrying part is held at 15 micrometers - about 25 micrometers. The sign 
W in drawing shows spacing between the current carrying parts 26 which adjoin each other mutually, and 
the pitch between the so-called current carrying parts, and is usually set as W= 30 micrometers - about 50 
micrometers. 

[0021] In case the body substrate 4 of a portable telephone ( drawing 8 ) is equipped with the liquid crystal 
display of this operation gestalt In drawing 2 , the elastic body connector 12 is inserted into the guide hole 
24 of a transparent material 22. Put the back light unit 9 on the predetermined location on the body 
substrate 4, and a liquid crystal panel 8 is put on the predetermined location on the back light unit 9. As a 
shielding case 1 1 is put on a liquid crystal panel 8 and the back light unit 9 where the member 30 for 
pressurization formed with the elastic body of silicone rubber and others is put in in between, and shown in 
drawing 1 By making the stopper 27 for caulking deform, the body substrate 4 and a shielding case 1 1 are 
bound tight, and it fixes. At this time, by work of the member 30 for pressurization, the elastic body 
connector 12 is compressed in the vertical direction of drawing 1 , and carries out elastic deformation, 
consequently a current carrying part 26 (refer to drawing 3 ) contacts firmly both the terminal 21 for a 
semi-conductor input by the side of a liquid crystal panel 8, and the output terminal 6 for a semi- 
conductor drive by the side of the body substrate 4 according to the elastic stability of the elastic base 25. 
[0022] In addition, it replaces with preparing the components of dedication like the member 30 for 
pressurization about the approach of compressing the elastic body connector 12, and the part where a 
shielding case 1 1 corresponds can be made to be able to transform so that it may project to the inside, a 
rib can be formed in this section of a shielding case 1 1, and the elastic body connector 12 can also be 
compressed with the rib. 

[0023] If attachment of a liquid crystal display is completed by the above, an electrical signal and the 
power for a liquid crystal drive will be supplied to IC7 for a liquid crystal drive through the output terminal 6 
for a semi-conductor drive, the elastic body connector 12 ( drawing i ), and the terminal 21 for a semi- 
conductor input from the control circuit substrate 3 ( drawing 8 ), and the applied voltage to electrodes 1 8 
and 19 will be controlled by IC7 for a liquid crystal drive based on it. And a visible image is displayed on the 
effective viewing area of a liquid crystal panel 8 by this armature-voltage control. 

[0024] Thus, since they are mutually connected with this operation gestalt by arranging the elastic body 
connector 12 between the terminal 21 for a semi-conductor input by the side of a liquid crystal panel 8, 
and the output terminal 6 for a semi-conductor drive by the side of a portable telephone, a 
thermocompression bonding process like before is unnecessary. Therefore, a load can join IC7 for a liquid 
crystal drive for the residual stress resulting from heat, or it can prevent that fault occurs in connection 
with the IC7 and 1st substrate 13. Moreover, without carrying out a thermocompression bonding process, 
since what is necessary is just to put the elastic body connector 12 on a position, assembly operation is 
only very easy. Moreover, since the elastic body connector 12 has been arranged in the guide hole 24, 
when the force joins the elastic body connector 12, the elastic body connector 12 bends, deformation of a 
buckling etc. is not produced, therefore the electrical connection condition between the terminal 21 for a 



u semi-conductor input and the output terminal .6 for a semi-conductor drive can always be held to a stable 
state. 

[0025] In addition, a height 28 can be formed in the proper place, for example, the lower limit edge, of the 
guide hole 24 established in the transparent material 22 of the back light unit 9 as shown in drawing 4 . 
This height 28 may be formed throughout the lower limit edge of the guide hole 24, or may be partially 
prepared in a lower limjt edge. If this height 28 is formed, it will be lost that the elastic body connector 12 
inserted into the guide hole 24 falls out and comes out to the exterior easily, and, therefore, the handling of 
a liquid crystal panel 8 will become easy. 

[0026] (The 2nd operation gestalt) Drawing 5 shows other operation gestalten of the liquid crystal display 
concerning this invention. The point that this operation gestalt differs from the 1st operation gestalt shown 
in drawing 2 About a liquid crystal panel 8, two or more terminals for a semi-conductor input are 
distributed to the both sides of IC7 for a liquid crystal drive as two groups, as Signs 21a and 21b show. It is 
having formed the members 30 and 30 for pressurization in elastic body connector 32a and 32b list 
corresponding to each of those terminal groups 21a and 21b, and having established the guide hole 34 in 
the transparent material 22 further corresponding to each of those elastic body connectors 32a and 32b. 
Moreover, the output terminal 6 for a semi-conductor drive formed in the body substrate 4 of a portable 
telephone ( drawing 8 ) also makes each elastic body connectors 32a and 32b correspond, and can be 
distributed to two groups 6a and 6b. 

[0027] The elastic body connectors 32a and 32b used with this operation gestalt have the spring material 
35 equipped with electric insulation, for example, the elastic base formed in general in the rectangular 
parallelepiped configuration of silicone rubber, and the current carrying part 36 of a large number mutually 
prepared in the interior of the elastic base 35 in parallel, as shown in drawing 6 . The both ends of each 
current carrying part 36 are exposed to the outside of the elastic base 35, it has become a non-current 
carrying part with the spring material between two current carrying parts 36 which adjoin each other still 
more nearly mutually, and the spacing W between each current carrying part, i.e., the pitch between current 
carrying parts, is held at 30 micrometers - about 50 micrometers. Also according to this operation gestalt, 
a thermocompression bonding process can be skipped and assembly operation of a liquid crystal display 
can be simplified further very much. 

[0028] In addition, as shown in drawing 7 , it can prevent that the elastic body connectors 32a and 32b 
escape from and come out from the guide hole 34 by forming every 1-set a total of 2 sets of heights 38 in 
a part for the both ends of the guide hole 34, respectively. The range shown with Sign A is the effective 
use range of the elastic body connectors 32a and 32b. 

[0029] (Example of an alteration) The above operation gestalt is changeable as follows. That is, the liquid 
crystal display use device which can apply the liquid crystal display concerning this invention is not 
restricted to a portable telephone, but can be used as the device of the arbitration of television and others. 
Moreover, the semiconductor device with which a liquid crystal panel 8 is equipped cannot be restricted to 
one piece, but can also be made [ two or more ], and can prepare an elastic body connector in that case 
corresponding to each semiconductor device. Moreover, the configuration of an elastic body connector can 
be made into the configuration of arbitration other than the configuration shown in drawing 3 or drawing 6 . 
[0030] With drawing 2 and the operation gestalt of drawing 5 , although the guide holes 24 and 34 as a 
connector guide means were formed in the light guide plate 22 of the back light unit 9 at one, the guide 
holes 24 and 34 can also be established in the back light unit 9 and another object. Moreover, although 
some which do not use a back light unit are shown in a liquid crystal display, about the kind of liquid crystal 
display, it is necessary to establish a connector guide means uniquely. 

[0031] Although the guide holes 24 and 34 constituted the connector guide means from drawing 2 and the 
operation gestalt of drawing 5 , if only a connector guide means can prevent deformation of an elastic body 
connector, it may be what kind of structure. For example, a pin can be stood, to the surroundings of an 
elastic body connector, and the deformation can also be prevented. 

[0032] (The 3rd operation gestalt) Drawing 9 , drawing 10 , and drawing 1 1 show the operation gestalt of 
further others of the liquid crystal display concerning this invention. In drawing 9 , drawing 10 shows the 



* decomposition perspective view of the liquid crystal display, and especially the sectional view and drawing 
1 1 show the detail drawing of the important section, respectively. The liquid crystal display use device side, 
the output terminal for a semi-conductor drive of portable telephone side ** is constituted by FPC 
(Flexible Printed Circuit), and this operation gestalt differs from the operation gestalt shown in drawing 2 
and drawing 5 in this point. 

[0033] In these drawings, the liquid crystal display 51 has ACF (Anisotropic Conductive Film : anisotropy 
electric conduction film)63 for connecting electrically LSI58 for a liquid crystal drive, the shielding case 68 
of the shape of a frame which consists of a metal plate, and a liquid crystal panel 52, i.e., a display means, 
and the display means 52 and bump 59 formed in the active side of LSI58 for a liquid crystal drive of each 
other with a COG mounting method, and the attachment component 72 for maintaining the whole 
reinforcement. 

[0034] The display means 52 is the following, and is made and constituted. That is, in drawing 10 , a liquid 
crystal constituent is enclosed with lamination and a pan among these substrates so that the 1st 
transparent electrode layer 55 and the 2nd transparent electrode layer 56 may carry out phase opposite of 
the 1st substrate 53 which consists of soda glass of 0.7mm thickness which formed the 1st transparent 
electrode layer 55 in one field, and the 2nd substrate 54 which consists of soda glass of 0.7mm thickness 
which formed the 2nd transparent electrode layer 56 in one field. And LSI58 for a liquid crystal drive is 
connected directly and electrically on one substrate 54 using ACF63 for COG. In this way, the display 
means 52 of a COG mold is formed. 

[0035] Next, the terminal 67 for a semi-conductor input formed on a part for a left end terminal area and 
the COG mold liquid crystal panel of FPC (Flexible Printed Circuit)65 equipped with the output terminal for 
a semi-conductor drive, i.e., an external connection electrode, is electrically connected by the rubber 
connector 66 as an elastic body connector. And in the condition, put the display means 52 by the shielding 
case 68 and the attachment component 72, the stopper 80 for caulking is made to deform further, and 
caulking immobilization of both shielding case 68 and attachment component 72 is carried out. As typically 
shown in drawing 1 1 , FPC65 pastes up the conductors 82, such as copper foil, on the base film 81 formed 
with polyimide resin etc., on the conductor layer, makes polyimide resin etc. a cover lay 83, carries out a 
laminating, and is constituted by pasting up the back up plate 84 on the terminal part inserted in a 
connector (not shown) further, and reinforcing this part. 

[0036] The rubber connector 66 has the current carrying part 64 of a large number put in order in parallel 
on both sides of the non-current carrying part, as shown in drawing 9 . Moreover, the slit 69 is formed in 
the shielding case 68, and it lets FPC65 pass to the slit 69. In addition, since the workability about wearing 
of FPC65 is raised, a slit 69 can be cut and lacked to the lower limit edge of a case 68, a notch can be 
formed, and it can also let FPC65 pass in the notch. In addition, the rubber connector 66 can use the 
SHINETSU interconnector by Shin-Etsu Polymer Co., Ltd., for example, although the quality of the material, 
structure, etc. will not be limited to a specific thing if a function equivalent to it is realized. 
[0037] In addition, in drawing 10 , a sign 57 shows [ show / a sign 60 / the 1st polarizing plate stuck on the 
front face of the 1st substrate 53 ] the sealing compound which pastes up both the substrates 53 and 54 
by a sign 61 showing the 2nd polarizing plate stuck on the front face of the 2nd substrate 54, and the sign 
62 shows the reflecting plate. 

[0038] According to the above-mentioned configuration, a liquid crystal display 51 is realizable at the easy 
process which does not use a thermocompression bonding process. Moreover, since FPC65 is the 
configuration of a "T" mold, it can prevent that FPC65 escapes from a shielding case 68. Furthermore, 
since the rubber connector 66 plays the role of supporter material, while preventing gap of the display 
means 52 inside a case, the force in which it is added from the case exterior is diffused, and destruction of 
the display means 52 can be prevented. 

[0039] as mentioned above, although some desirable operation gestalten were mentioned and this invention 
was explained, this invention is not limited to those operation gestalten, within technical limits indicated to 
the claim, is boiled variously and can be changed. 
[0040] 



[Effect of the Invention] According to a liquid crystal display according to claim 1 and the liquid crystal 
display use device according to claim 7, on the occasion of connection between terminals, since the 
thermocompression bonding process is unnecessary, it can prevent that the fault which originates in heat 
at the connection of a semiconductor device and a substrate occurs. Consequently, it is stabilized and a 
reliable liquid crystal display can be produced. Moreover, without carrying out a thermocompression 
bonding process, since what is necessary is just to put an elastic body connector on a position, a liquid 
crystal display can only be assembled only by the very easy activity. 

[0041] Since according to the liquid crystal display according to claim 2 many terminals for a semi- 
conductor input are not formed as one big group, and it divides into a small number of group and forms, the 
whole liquid crystal display can be formed small, using the surrounding space of a semiconductor device 
effectively. 

[0042] According to the liquid crystal display according to claim 3, deformation of an elastic body 
connector can be prevented, therefore the connection condition between terminals can be held to stability 
over a long period of time. 

[0043] According to the liquid crystal display according to claim 4, a connector guide means can be 
constituted easily. 

[0044] According to the liquid crystal display according to claim 5, it can prevent that the elastic body 
connector with which the connector guide means was once equipped falls out and comes out to the 
exterior. Moreover, according to this configuration, an elastic body connector prevents dissociating from a 
connector guide means or a back light unit by fall etc., and becomes possible [ always dealing with them as 
unit components of one ]. Therefore, the handling of parts control or components becomes easy. 
[0045] According to the liquid crystal display according to claim 6, deformation of an elastic body 
connector can be prevented using the back light unit generally widely used in a liquid crystal display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side-face sectional view showing 1 operation gestalt of the liquid crystal display 
concerning this invention. , 

[Drawing 2] It is the decomposition perspective view fracturing and showing a part of liquid crystal display 
of drawing 1 . 

[Drawing 3] It is the perspective view showing an example of an elastic body connector. 

[Drawing 4] It is the sectional view showing the modification of a connector guide means. 

[Drawing 5] It is the decomposition perspective view showing other operation gestalten of the liquid crystal 

display concerning this invention. 

[Drawing 6] It is the perspective view showing other examples of an elastic body connector. 
[Drawing 7] It is the top view showing other modifications of a connector guide means. 
[Drawing 8] It is the decomposition perspective view showing 1 operation gestalt of the liquid crystal 
display use device concerning this invention. 

[Drawing 9] It is the decomposition perspective view showing the operation gestalt of further others of the 
liquid crystal display concerning this invention. 

[Drawing 10] It is the side-face sectional view of the operation gestalt of drawing 9 . 
[Drawing 1 1] It is the important section enlarged drawing of drawing 10 . 
[Description of Notations] 

1 Up Case 

2 Lower Case 

3 Control Circuit Substrate 

4 Body Substrate 

5 Liquid Crystal Display 

6, 6a, 6b Output terminal for a semi-conductor drive 

7 IC for Liquid Crystal Drive (Semiconductor Device) 

8 Liquid Crystal Panel 

9 Back Light Unit 

1 1 Shielding Case 

12 Elastic Body Connector 

1 3 1 st Substrate 

14 2nd Substrate 

16a, 16b Polarizing plate ; 

17 Sealing Compound 

18 19 Transparent electrode 

21, 21 a, 21b Terminal for a semi-conductor input 

22 Transparent Material 

23 LED 

24 Guide Hole (Connector Guide Means) 

25 Elastic Base 

26 Current Carrying Part 



y 

' i 

* 27 Stopper 
28 Height 

32a, 32b Elastic body connector 

34 Guide Hole 

35 Elastic Base 

36 Current Carrying Part 
38 Height 

51 Liquid Crystal Display 

52 Display Means (Liquid Crystal Panel) 

53 1st Substrate 

54 2nd Substrate 

55 1st Transparent Electrode Layer 

56 2nd Transparent Electrode Layer 

58 LSI for Liquid Crystal Drive 

59 Bump 
63 ACF 

65 FPC (Output Terminal for Semi-conductor Drive) 

66 Rubber Connector (Elastic Body Connector) 

67 External Connection Electrode (Terminal for Semi-conductor Input) 

68 Shielding Case 

69 Slit 
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